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SAE 8620
Process—Structure—Properties—Performance
SAE 8620 is a steel alloy that is used in a variety of industries due to its ability to be strengthened
through a process called gas carburization. The following images show a PSPP map for SAE 8620 with
an emphasis on the gas carburization process and its effects.

Process

The carburizing process involves placing a material in a Carbon rich
environment at a an elevated temperature for an extended period of
time. The carbon in the gas diffuses into the surface of the metal,
leading to higher hardness and strength properties on the surface of
the material. Figure 1 shows a Temperature — Time diagram of this
process.

Figure 1. Thermal Processing Map for SAE 8620 (Osman, 2007).

Structure

Time spent in the carburizing process directly impacts the case depth
of the hardened layer of the steel alloy. Figure 2 compares two
different steel samples, carburized at 875 °F. The left sample was
carburized for 7 hours and the one on the right for 24 hours. The dark
region shows the hardened region with a finer grain size. The process
directly impacts the final structure of the material.

Figure 2. Photomicographs of steel alloys with hardened case. (McCaffrey & Wert, 1993).

Properties

SAE 8620 is often used in situations where high hardness
values are required such as in compressive contact load
cases. Figure 3 compares two chains, one made of AISI
1020 and the other SAE 8620. The carburized SAE 8620
has a higher hardness value throughout the material
making it more resistant to failure.

Figure 3. Microhardness traverse survey graph of leaf chain (Krishnasamy & Doss, 2020)

Performance

Figure 4. Gear (Callister 2014)

SAE 8620’s excellent
hardness properties allow it
to be used in contact heavy
applications such as gears
in transmissions, bearings
on rail cars, and chains
pressing against surfaces.
Figure 5. Bearing (skf)
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Figure 6. Chain (Kapital Steel)

